A significant increase in the plasma concentration of norepinephrine on tilting 19 normal st:bjects from the horizontal to 600 upright is described. Evidence that this represents an increased neuj-oadrenergic activity to maintain cerebral circulation despite the periphepooling of blood has previously been reported. When 9 subjects with severe essen-LI il hypertension were similarly tilted, the rise in plasma norepinephrine concentration m as insignificant. This may indicate a diminished neuroadrenergic activity in essential hypertension due to compensatory reflexes from the baroreceptor regions.
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rji ERE is sufficient evidence to indicate l hpat essential hypertension is not due to in(1-( used neuroadrenergic activity.1-3 The deiii .:istration of elevated levels of urine norepiiid,)irine excretion in only 16.4 per cent of 500 hypertensive patients is additional evidence. 4 Conversely, there is suggestive evidenl j of a diminished neuroadrenergic activtly in essential hypertension. Gellhorn, in his monograph "Autonomic Imbalance and the Hypothalamus" cites the classical investigation of earlier workers to support the general thesis that a "fall of the blood pressure leads to increased sympathetic and adrenal discharges, and that a rise of blood pressure causes increased parasympathetic discharges. "5 Sundin demonstrated a 3-to 4-fold increase in urine norepinephrine excretion on tilting normal subjects from the horizontal to an upright position.6 In hypertensive subjects the rise was only about 60 per cent. He suggested that the chronically elevated pressure in the baroreceptor areas in essential hypertension leads to a state of diminished endogenous norepinephrine production.
A previous report from this laboratory described the measurement of a significant increase in the concentration of plasma norepinephrine within minutes of tilting normal subjects from the horizontal to 600 upright. A failure to detect a significant rise in subjects with postural hypotension was also described. In order to investigate further the thesis of a diminished neuroadrenergic activity in essential hypertension, this method was extended to hypertensive subjects.
METHOD
Nineteen normotensive subjects (resting diastolic pressure below 90 mm. Hg), with a mean age of 59 years (range 29 to 80), served as a control group. These were compared with 9 subjects with essential hypertension (resting diastolic pressure above 100 mm. Hg), with a mean age of 60 years (range 43 to 73). Thirteen subjects formed an "intermediate" group (resting diastolic pressure 90 to 100 mm. Hg). All were ambulatory and none was on medication. The Figure 1 demonstrates a typical response in a normotensive subject, age 70. The blood pressure was well maintained after tilting. The rise in diastolic pressure and pulse rate are probably manifestations of the increased neuroadrenergic activity attending the orthostatic stress. The slight fall in norepinephrine concentration between the first and second control samples prior to the tilt probably represents an approach to a baseline level on resting horizontally on the tilt board. After tilting to 600 the norepinephrine concentration rose, reached a peak after 10 minutes, and then returned toward the control level. The increment is taken as the difference between the last control sample just prior to the tilt and the peak value after the tilt. In this instance the increment was 1.8 Subjects with autonomic hypofunction resulting in postural hypotension have also shown a diminished plasma norepinephrine response to tilting.7 Such a similarity between hypertensive subjects and subjects with postural hypotension might seem at face value to be paradoxical. An analysis in this laboratory of the plasma norepinephrine and hemodynamic response to tilting in 6 subjects with postural hypotension is compared with the 42M4 results of the present study (table 5) . It can be seen that the subjects with hypertension and postural hypotension in comparison with the normotensive subjects have a relatively "flat" plasma norepinephrine response, associated with a poorer maintenance of systolic and diastolic blood pressure against a gravitational stress. The changes are not so marked in essential hypertension, and it is suggested that the degree of sympathetic unresponsiveness is not so severe.
The rate of renal excretion of a parenteral salt load demonstrates another similarity between essential hypertension and postural hypotension. Studies have demonstrated anl exaggerated natriuresis associated with parenteral saline administration in essential hypertension" and in postural hypotension12 as compared with normal subjects. The factor in common may be a diminished sympathetic regulatory mechanism on renal salt conservation. Indirect evidence of the possible importance of the neuroadrenergic system on sodium excretion may be cited. Norepinephrine infusion has been shown to cause sodium retention.'3 Dibenzyline infusion into the renal artery in dogs with experimental valvular heart lesions has been shown to augment sodium excretion. '4 Evidence is accumnulating of a hyperreactive response of the vasculature of the hypertensive subject to parenteral administration of catecholamines. This may be comparable to the postsympathectomy subject in whom increased reactivity to administered pressor substances is characteristic of the state of diminished sympathetic innervation. '8' 19 With this in mind the finding of postural hypotension in 50 per cent of subjects with pheochromocytoma may seem less surprising.20 The Le gruppo hypertensive monstrava un plus grande reduction del tension systolic e un plus micre augmento del tension diastolic post le describite stress orthostatic. Isto esseva comparabile al plus frappante reductiones del tension tanto systolic como etiam diastolic que es vidite in subjectos con hypofunction autonome resultante in hypotension postural.
Es concludite que in hypertension essential il existe possibilemente un reducite responsivitate reflexe del systema neuroadrenergic. Isto representarea un non-successose mechanismo homeostatic contra le stato de hypertension.
